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1
METHOD FOR FABRICATING
ANTIBACTERIAL CONTAINER

TECHNICAL FIELD

The present disclosure relates to a method for fabricating
an antibacterial container having an antibacterial function,
and more particularly, to a method for fabricating an anti-
bacterial container of an allyl compound, a thiocyanate
compound, and a vegetable oil.

BACKGROUND ART

Antibacterial storage containers for keeping food have
been developed and are available in the market. In general,
an antibacterial container is fabricated by mixing antibac-
terial inorganic particles such as silver nanoparticles with a
container material and subjecting the mixture to injection
molding. Inorganic particles offer the benefits of easy han-
dling, low price, and thus low fabrication cost. However,
these inorganic particles rely on the property that they have
an antibacterial activity when they are contacted. Rather
than the inorganic particles prevent bacteria from damaging
food in the storage container, they just have the effect of
preventing proliferation of bacteria in the storage container,
which are smeared when the storage container is handled.

Meanwhile, techniques of fabricating food storage con-
tainers with the antibacterial function of organic components
have been developed and commercialized. Such a food
storage container is fabricated by mixing an antibacterial
organic material with polyethylene or polypropylene resin
and subjecting the mixture to injection molding. Compared
to inorganic particles such as silver nanoparticles, there is a
relatively large need for considering a fabrication parameter
such as a processing temperature for an organic material.
Moreover, even though an antibacterial organic material has
excellent antibacterial performance, lots of cost is taken to
obtain or synthesize the antibacterial organic material, thus
making the antibacterial organic material cost-ineffective.

DISCLOSURE
Technical Problem

An aspect of the present disclosure is to provide a method
for fabricating an antibacterial container, and particularly, a
method for fabricating an antibacterial container with a high
antibacterial activity by increasing the thermal stability of a
compound resulting from reaction between an allyl com-
pound and a thiocyanate compound by using a vegetable oil.

Technical Solution

According to an embodiment of the present disclosure, a
method for fabricating an antibacterial container includes
reacting allyl chloride with potassium thiocyanate by stirring
the allyl chloride and the potassium thiocyanate; mixing a
compound resulting from the reaction with a vegetable oil;
mixing and melting a PP pellet with the mixture; and
injection-molding the melt.

Meanwhile, the allyl chloride may react with the potas-
sium thiocyanate at 150 to 200 RPM for 10 to 36 hours.

Meanwhile, the compound and the vegetable oil may be
mixed at 1:10 to 1:30.

Meanwhile, the mixture may be 0.5 to 2.5 weight % with
respect to the weight of the PP pellet.
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Meanwhile, the method may further include stirring the
PP pellet and the mixture at 100 to 130° C. for two hours.

Meanwhile, the injection molding may be performed at
200 to 230° C.

Meanwhile, the vegetable oil may include at least one of
soybean oil, corn oil, rapeseed oil, and grape seed oil.

Meanwhile, the compound and the vegetable oil may be
mixed by ultrasonic processing.

Advantageous Effects

In the method for fabricating an antibacterial container
according to the embodiment of the present disclosure, an
allyl compound is reacted with a thiocyanate compound at a
high temperature, for container molding. Therefore, a
method for fabricating an antibacterial container, which has
the effect of generating a high-concentration antibacterial
material, can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart illustrating a method for fabricating
an antibacterial container according to the present disclo-
sure.

FIG. 2 is a view illustrating a test starting phase.

FIG. 3 is a view illustrating the states of cherry tomatoes
after 5 days from the start of a test.

FIG. 4 is a view illustrating the states of strawberries after
5 days and 7 days from the start of the test.

FIG. 5 is a view illustrating the states of bread after 26
days from the start of the test.

FIG. 6 is a view illustrating the states of milk after 7 days
from the start of the test.

MODE FOR CARRYING OUT THE INVENTION

The objects and effects of the present disclosure, and
technical configurations for achieving them will be apparent
from embodiments described below in conjunction with the
attached drawings. In describing the present disclosure, a
detailed description of a known function or structure will be
avoided lest it should obscure the subject matter of the
present disclosure. The later-described terms are defined in
consideration of structures, roles, and functions in the pres-
ent disclosure, and may be changed according to the inten-
tion of a user or an operator, or customs.

However, the present disclosure may be implemented in
various manners, not limited to the following embodiments.
Rather, the embodiments are provided to make the present
disclosure comprehensive and help those skilled in the art to
comprehensively understand the scope of the present dis-
closure, and the present disclosure is defined only by the
appended claims. Therefore, the definition should be made
based on what lies throughout the specification.

Throughout the specification, when it is said that some
part “includes” or “is provided with” a component, this
means that any other component may further be included,
not excluding other components, unless otherwise men-
tioned.

Now, a detailed description will be given of an embodi-
ment of the present disclosure.

The embodiment of the present disclosure provides a
method for fabricating an antibacterial container with a high
antibacterial activity by increasing the thermal stability of a
compound resulting from reaction between an allyl com-
pound and a thiocyanate compound by using a vegetable oil.
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FIG. 1 is a flowchart illustrating a method for fabricating
an antibacterial container according to the present disclo-
sure. Referring to FIG. 1, a method for fabricating an
antibacterial container according to an embodiment of the
present disclosure includes stirring allyl chloride and potas-
sium thiocyanate, thus causing reaction between the allyl
chloride and the potassium thiocyanate (S110). The allyl
chloride and the potassium thiocyanate may react at 150 to
200 RPM for 10 to 36 hours. The reaction between the allyl
chloride and the potassium thiocyanate results in production
of a material having a strong mustard flavor. The reactant
contains a liquid called allyl isothiocyanate showing a
transparent yellow state of liquid. However, since the
throughput of the allyl isothiocyanate from the reaction is
not high, the allyl chloride and the potassium thiocyanate
co-exist in the reactant. A reaction may take place between
the allyl chloride and the potassium thiocyanate which have
not participated in the reaction by a later-described addi-
tional process, thus producing allyl isothiocyanate. Allyl
iodide or allyl bromide may be used together with or instead
of allyl chloride, and sodium thiocyanate (NaSCN) may be
selected and used together with or instead of potassium
thiocyanate.

Subsequently, the reacted compound is mixed with a
vegetable oil (S120). The vegetable oil is mixed with the
reactant, thus producing a mixture. Preferably, the vegetable
oil increases the boiling point of the mixture. The vegetable
oil functions to dilute the reacted compound and serves as a
medium that helps the allyl isothiocyanate to spread an
antibacterial scent in the whole antibacterial container. With-
out the vegetable oil, the compound may exist only in a
specific part of the antibacterial container. Thus, the veg-
etable oil may function to coat the antibacterial compound
uniformly on polypropylene (PP) resin. The vegetable oil
may be any of soybean oil, corn oil, canola oil (rapeseed oil),
grape seed oil, and so on. Since the vegetable oil has a high
boiling point and a high smoke point, the vegetable oil may
reduce the amount of the compound which is vaporized or
decomposed at a high temperature. The vegetable oil and the
compound may be mixed by stirring. More preferably, the
mixing may be performed by ultrasonic processing. Prefer-
ably, the ultrasonic processing-based mixing increases the
uniformity of the composition. The mixing ratio between the
vegetable oil and the reacted compound is preferably 1:10 to
1:20 in weight. If the mixing ratio is less than 1:10, it may
be difficult to spread the reacted compound uniformly. On
the other hand, if the mixing ratio is greater than 1:20, the
content of the vegetable is excessive, and thus the antibac-
terial effect almost disappears.

Then, the method may further include stirring a PP pellet
and the mixture of the vegetable oil and the reacted com-
pound at 100 to 130° C. for two hours (S130). If the mixture
is stirred at 100 to 130° C. for two hours, the throughput of
the allyl isothiocyanate may be increased, compared to the
reaction between the allyl chloride and the potassium iso-
thiocyanate at room temperature. The reaction between the
allyl chloride and the potassium thiocyanate takes place by
about 90% or above by performing this step before the
melting temperature of the PP pellet is reached. Therefore,
the antibacterial container with potassium isothiocyanate
may be fabricated more economically by directly adding a
raw material prior to the synthesis of the potassium isoth-
iocyanate in the process of fabricating the antibacterial
container than by separately producing the potassium iso-
thiocyanate and adding the potassium isothiocyanate. Fur-
ther, as this step is performed, the change of the reactant
caused by a rapid temperature change may be prevented.
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That is, the method for fabricating an antibacterial container
according to the embodiment of the present disclosure may
generate high-concentration allyl isothiocyanate with a low-
price raw material by including the steps S120 and S130,
and the synthesis of the allyl isothiocyanate is included in
the method for fabricating an antibacterial container. Due to
the resulting utilization of heat energy involved in injection
molding, the method for fabricating an antibacterial con-
tainer according to the embodiment of the present disclosure
is advantageous in resource saving and resource utilization,
compared to the conventional technique of separately fab-
ricating a raw material and adding the raw material in
fabrication of an antibacterial container.

Subsequently, a PP pellet and the mixture are mixed and
melt (S140). The mixture includes the compound of the allyl
chloride and the potassium thiocyanate. Preferably, 0.4 to
2.5 weight % of the mixture with respect to the weight of the
PP pellet is included. If the content of the mixture is equal
to or less than 0.5 weight %, the antibacterial activity may
not appear. On the other hand, if the content of the mixture
is larger than 2.5 weight %, the mustard flavor from the
compound may affect the flavor of food in the antibacterial
container. Moreover, the mechanical property of the anti-
bacterial container may rapidly be degraded. Then, the
antibacterial container may be produced by subjecting the
melt to injection molding (S150). The injection molding
may be performed at 200 to 230° C. The PP resin may not
be melt sufficiently at a temperature below 200° C., whereas
a temperature higher than 230° C. is higher than the smoke
point of the vegetable oil, thereby rapidly degrading the
antibacterial activity in view of the resulting vaporization or
extinction of the antibacterial material containing the allyl
isothiocyanate as well as the vegetable oil. In addition, the
formability and quality of the antibacterial container may
become poor due to smoke of the vegetable oil.

Embodiment

The present disclosure will further be described through
an embodiment. The embodiment is a mere example of the
present disclosure, and thus it is apparent to those skilled in
the art that the scope of the present disclosure is not limited
by the embodiment.

First, allyl chloride and potassium thiocyanate are added
in a flask, stirred at 180 RPM, and held for 24 hours, for
reaction. The reacted compound is mixed with soybean oil
having a smoke point of about 240° C. at a weight ratio of
1:10 by ultrasonic processing, the mixture is added by about
1.2 weight % with respect to the weight of a PP pellet, and
the mixture and the PP pellet are further stirred at about 105°
C. for two hours. About 1.0 to 1.1 weight % of the mixture
containing the reacted compound of the allyl chloride and
the potassium thiocyanate with respect to the weight of the
PP pellet is included by the additional stirring. The results of
an antibacterial test of samples fabricated according to the
fabrication method are illustrated in [Table 1] below.

Antibacterial activity (JIS Z 2801: 2010, film contact
method): the number of bacterias/CM?, the value of an
antibacterial activity: log

TABLE 1
Comparative
Embodiment example
Strain 1 Initial number 1.3 x 10* 13 x 10*

of bacteria
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TABLE 1-continued
Comparative
Embodiment example

After 24 hrs 9.4 x 10 1.9 x 10%
Value of 23 —
antibacterial
activity

Strain 2 Initial number 1.3 x 10* 1.3 x 10*
of bacteria
After 24 hrs 1.6 x 102 9.4 x 10°
Value of 3.8 —
antibacterial
activity

Strain 3 Initial number 1.3 x 10* 1.3 x 10*
of bacteria
After 24 hrs 1.5 x 10 3.1 % 10°
Value of 43 —
antibacterial
activity

Strain 4 Initial number 1.3 x 10* 1.3 x 10*
of bacteria
After 24 hrs <0.63 3.8x 10°
Value of 5.8 —
antibacterial
activity

* Comparative example: standard film (Stomacher 400 POLY-BAG)

* Test condition: a test bacteria liquid is grown statically at (35 + 1)° C. and an RH of 90%
for 24 hours, and then the number of bacteria is counted.

* Antibacterial effect: the value of an antibacterial activity equal to or greater than 2.0 log
or more

* Used known strains:

Strain 1-Staphylococcus aureus ATCC 6538P.
Strain 2-Escherichia coli ATCC 8739,

Strain 3-Klebsiella pneumoniae ATCC 4352,
Strain 4-Pseudomanas aeruginosa ATCC 27853.

Meanwhile, FIGS. 2 to 6 illustrate antibacterial effects
observed at room temperature in an antibacterial container
fabricated according to the embodiment of the present
disclosure, and a general airtight container. As illustrated in
FIGS. 2 to 6, it was observed that food had seldom been
decomposed or rotten in the antibacterial container fabri-
cated according to the embodiment of the present disclosure.
It can be seen from FIGS. 2 to 6 that since the component
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of allyl isothiocyanate spreads in the form of gas and thus
has an antibacterial activity, thereby enabling hygienic food
storage in the antibacterial container fabricated according to
the embodiment of the present disclosure.

While a preferred embodiment of the present disclosure
has been disclosed in the specification and the drawings and
specific terms are used, they are used in their general
meaning to facilitate easy description of the present disclo-
sure and help the understanding of the present disclosure,
not limiting the scope of the present disclosure, Thus, it will
be apparent to those skilled in the art that aside from the
embodiment disclosed herein, other modifications can be
made based on the technical idea of the present disclosure.

The invention claimed is:

1. A method for fabricating an antibacterial container, the
method comprising:

reacting allyl chloride with potassium thiocyanate by

stirring the allyl chloride and the potassium thiocya-
nate,

wherein the allyl chloride is reacted with the potassium

thiocyanate at 150 to 200 RPM for 10 to 36 hours;

mixing a compound resulting from the reaction with a

vegetable oil;

stirring a PP pellet and a mixture of the compound and the

vegetable oil at 100 to 130° C. for two hours;
mixing and melting the PP pellet with the mixture; and
injection-molding the PP pellet with the mixture.

2. The method according to claim 1, wherein the com-
pound and the vegetable oil are mixed at 1:10 to 1:20.

3. The method according to claim 1, wherein the mixture
is 0.5 to 2.5 weight % with respect to the weight of the PP
pellet.

4. The method according to claim 1, wherein the injection
molding is performed at 200 to 230° C.

5. The method according to claim 1, wherein the veg-
etable oil includes at least one of soybean oil, corn oil,
rapeseed oil, and grape seed oil.
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